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Introduction
Let X and Y be Banach spaces with norms · and · , respectively. Consider f : X → Y to be a mapping such that f (tx) is continuous in t ∈ R for each fixed x ∈ X. Assume that there exist constants θ 0 and p ∈ [0, 1) such that
for all x, y ∈ X. Rassias [8] showed that there exists a unique R-linear mapping T : X → Y such that 
holds for all x, y ∈ A. Throughout this paper, let A be a Lie C * -algebra with norm · and unit e, and B a Lie C * -algebra with norm
In this paper, we prove the generalized Hyers-Ulam-Rassias stability of Lie * -homomorphisms in Lie C * -algebras, and of Lie * -derivations on Lie C * -algebras.
Stability of Lie * -homomorphisms in Lie C * -algebras
We are going to show the generalized Hyers-Ulam-Rassias stability of Lie * -homomorphisms in Lie C * -algebras associated with the Cauchy functional equation.
Theorem 2.1. Let h : A → B be a mapping with h(0) = 0 for which there exists a function
for all µ ∈ T 1 := {λ ∈ C | |λ| = 1}, all u ∈ U(A), n = 0, 1, . . . , and all x, y, z, w ∈ A.
Then there exists a unique Lie
Proof. Put z = w = 0 and µ = 1 ∈ T 1 in (2.ii). It follows from Gȃvruta theorem [1] that there exists a unique additive mapping L : A → B satisfying the inequality (2.iv). The additive mapping L : A → B is given by
for all x ∈ A. By the assumption, for each µ ∈ T 1 ,
for all x ∈ A. And one can show that
for all µ ∈ T 1 and all x ∈ A. Now let λ ∈ C (λ = 0) and M an integer greater than 4|λ|. Then |λ/M| < 1/4 < 1 − 2/3 = 1/3. By [3, Theorem 1], there exist three elements µ 1 , µ 2 , µ 3 ∈ T 1 such that 3
for all ζ, η ∈ C(ζ, η = 0) and all x, y ∈ A. And L(0x) = 0 = 0L(x) for all x ∈ A. So the unique additive mapping L : A → B is a C-linear mapping. By (2.i) and (2.iii), we get
for all z, w ∈ A. By (2.i), (2.3), and (2.4),
for all z, w ∈ A. Hence the C-linear mapping L : A → B is a Lie * -homomorphism satisfying the inequality (2.iv), as desired. 2 Example 2.1. Let A be a unital C * -algebra, and let a mapping h : A → A be defined by
. ., and all u ∈ U(A). But the mapping h : A →
A is not a Lie * -homomorphism.
Therefore, the unique Lie * -homomorphism L : A → A must be identically zero and satisfies 
for all x ∈ A. By the same reasoning as in the proof of [8, Theorem] , the additive mapping
which tends to zero as n → ∞. Hence
for all ζ, η ∈ C, and all x, y ∈ A. Hence the additive mapping L : A → B is C-linear.
The rest of the proof is the same as in the proof of Theorem 2.1. 2
We are going to show the generalized Hyers-Ulam-Rassias stability of Lie * -homomorphisms in Lie C * -algebras associated with the Jensen functional equation.
Theorem 2.4. Let h : A → B be a mapping with h(0) = 0 for which there exists a function
for all µ ∈ T 1 , all u ∈ U(A), n = 0, 1, . . ., and all x, y, z, w ∈ A \ {0}. Then there exists a unique Lie * -homomorphism L :
for all x ∈ A \ {0}.
Proof. Put z = w = 0 and µ = 1 ∈ T 1 in (2.vii). It follows from Jun and Lee theorem [2, Theorem 1] that there exists a unique additive mapping L : A → B satisfying the inequality (2.ix). The additive mapping L : A → B is given by
for all x ∈ A \ {0}. And one can show that
for all µ ∈ T 1 and all x ∈ A \ {0}. So
for all µ ∈ T 1 and all x ∈ A \ {0}. Thus 3 −n h(3 n µx) − µh(3 n x) → 0 as n → ∞ for all µ ∈ T 1 and all x ∈ A \ {0}. Hence
for all µ ∈ T 1 and all x ∈ A \ {0}. By the same reasoning as in the proof of Theorem 2.1, the unique additive mapping L : A → B is a C-linear mapping.
By a similar method to the proof of Theorem 2.1, one can show that the C-linear mapping L : A → B is a Lie * -homomorphism satisfying the inequality (2.ix), as desired. 
. ., and all x, y, z, w ∈ A \ {0}. Then there exists a unique Lie * -homomorphism L : ϕ(x 1 , . . . , x d , z, w 
Proof. Put z = w = 0 and µ = 1 ∈ T 1 in (2.xi). It follows from Trif theorem [9, Theorem 3.1] that there exists a unique additive mapping L : A → B satisfying the inequality (2.xiii). The additive mapping L : A → B is given by
as n → ∞ for all µ ∈ T 1 and all x ∈ A. Thus q −n h µq n x − µh q n x → 0 as n → ∞ for all µ ∈ T 1 and all x ∈ A. Hence
for all µ ∈ T 1 and all x ∈ A. By the same reasoning as in the proof of Theorem 2.1, the unique additive mapping L : A → B is a C-linear mapping.
By a similar method to the proof of Theorem 2.1, one can show that the C-linear mapping L : A → B is a Lie * -homomorphism satisfying the inequality (2.xiii), as desired. 
, and apply Theorem 2.6. 2
One can obtain a similar result to Theorem 2.3 for the Trif functional equation.
Stability of Lie * -derivations on Lie C * -algebras
We are going to show the generalized Hyers-Ulam-Rassias stability of Lie * -derivations on Lie C * -algebras associated with the Cauchy functional equation. 
